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THE EFFECT OF ENVIRONMENT ON FACET NUMBER IN THE 


BAR-EYE MUTANT OF DROSOPHILA. 


ie Introduction. 


For the past three years experiments have been in 
progress in this laboratory to determine the effect of selection 
upon the facet number of Drosophila. In connection with this 
rather extended series of experiments, the question of the effect 
of environment on facet number was taken up in order that the 
effect of such influences upon selection might be reduced to a 
minimum. 

The general effect of temperature on inseets is 
fairly well known, while but little is kmown about the effects of 
moisture. Loeb, working on Drosophila, found that between 28°C 
and 99°C the average duration of life is doubled by a fall of ten 
degrees. Little work has been done, however, on the effect of 
environmental influences on Mendelian characteristics in this form. 
Morgan states that in dry food the abnormal banding occurred very 
seldom, while in moist food this character was well developed and 
gave a regular Mendelian ratio, the effect of which was obscured 
by dryness in the food. A somewhat similar instance has been 
reported by Miss. Hoge, as regards the influence of temperature 
upon the production of supernumerary legs in a Mendelian ratio. In 


this case the factor for extra legs may be transmitted, but at 
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THE EFFECT OF ENVIRONMENT ON FACET NUMBER IN THE 
BAR-EYE MUTANT OF DROSOPHILA. 


Introduction. 


For the past three years experiments have been in 
progress in this laboratory to determine the effect of selection 
upon the facet number of Drosophila. In connection with this 
rather extended series of experiments, the question of the effect 
of environment on facet number was taken up in order that the 
effect of such influences upon selection might be reduced to a 
minimum. 

The general effect of temperature on insects is 
fairly well known, while but little is known about the effects of 
moisture. Loeb, working on Drosophila, found that between 28°C 


and 9°C the average duration of life is doubled by a fall of ten 


degrees. Little work has been done, however, on the effect of 


environmental influences on Mendelian chareeteristics in this form. 
Morgan states that in dry food the abnormal banding occurred very 
seldom, while in moist food this character was well developed and 
gave a regular Mendelian ratio, the effect of which was obscured 
by dryness in the food. A somewhat similar instance has been 
reported by Miss. Hoge, as regards the influence of temperature 
upon the produetion of supernumerary legs in a Mendelian ratio. In 


this ease the factor for extra legs may be transmitted, but at 
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ordinary temperatures the effect is obseured, and it is only at 


the lower temperatures that the faetor shows itself. 


The present paper deals particularly with the 


effect of temperature upon facet number. 
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Methods. 


Ete The long wing red "bar" eye Drosophile was used in 
these investigations with the exeeption of experiments 14, 15 and 


| 17 in whieh the white bar eye stock was used, because of its 


greater viability. 


The flies were reared in either large mouth 


bottles of 140 c. ec. or 230 c.c. capacity. The same size of 


bottle was used throughout each experiment. 


Banana, which hed been sterilized in a steam sterilizer, 
'was used as food. In most cases a little yeast was added after 
the food had cooled, although development proceeded more rapidly 


and a larger number of individuals was obtained without the use 


‘of yeast provided mould did not develop too rapidly. The food 


proposed by Metz and agareagar food were both tried but with 
little success. An attempt was made to keep the moisture the 


same in the different bottles of each experiment. 


For the higher temperatures (279 -- 309 Cc) a bacteriol- 


Ogical ineubator was found very satisfaetory, varying not more 


than 0.5° C. The room temperature, recorded by means of a 


thermograph, was, for the most part quite constant, and did not 


usually vary more than 2° C, A eold plate was easily arranged 


by allowing tap water to flow around a dish in whieh the Drosophila 


bottles were placed. The temperature here did not vary more 


han one degree during any experiment. 
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The parents in each experiment were taxen from mass 
cultures or stocks, no attempt being made to obtain virgin females 
for this work. However, the average facet number of the parents 
lof any two sets in an experiment differed but little, any 


difference occuring being much less than the difference between the 


averages of the offspring reised at different temperatures. In 


experiments 14, 15, 17, and 18 the parents were left in the 


bottles for one day only; in all other experiments they were 
allowed to remain for nearly the full developmental period of 
the fly at that temperature in order that a larger number of 


individuals might be obtained. 


In counting, a No, 4 eye-piece and a No. 3 Leitz 


objective were used. The area of the eye in arbitrary units was 


ifound by making an outline camera lucida drawing of the eye and 


measuring the enclosed area with a polar planimeter, which 


instrument was found to give very accurate results to 1/100 of a 


Square inch. In some eases the facets were counted after the 


flies had been preserved in aleohol but mostly the counts were made 


shortly after the emergence of the flies from the pupa cases. In 
order to determine the per cent of error made in counting a set of 


en flies, (5 males and 5 females) was counted at two different 


imes. The result was as follows:- 


First count Seeond count 


158 135 156 137 
160 114 159 108 Per cent error bet 
aes ME bed 114 ween two counts 

118 106 128 104 

169 122 178 122 0.82% 
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For a larger number of individuals the per cent ,error would 
probably be less than this; for single individuals it was found 


to average about 5% to 7%. 
DATA. 


IIf. Experiment 1,2,3. The effect of temperature on facet 


number. The first experiment tried was to test the effeet of 


different amounts of food on facet numer. Three bottles, each 
containing a different amount of food and thirteen pairs of flies 
as parents, were placed in a small well-lighted room where the 
Magtiverature was kept at approximately 27 ©. After seven days the 
. parents were taken out and their facets counted. Offspring were 

| removed from the bottles as they hatched and a count made of 

| their facets. It was found that the facet number of the 

| offspring in each of the. three bottles differed slightly from 

} each other but that their average faeet number was decidedly 

lower than that of the parents. In the male flies this differ- 
ence was 26, and in the female flies 35. A count of the stock 
was made at the end of the experiment, and it was found that here 
the facet number had increased greatly, the average for the 

males being 50 higher than that of the parents, and for the 

females 30. Previous to the time of the experiment, the stock had 
been kept in a room where the temperature was approximately 21 C - 


23 C, while, during the time of the experiment, it was kept at 
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19 C = 210. 


Experiment 4. These experimentS indicated that 
temperature was an important factor in facet variation of the 
bar-eye. To test this farther one set of Drosophila was 
placed in an incubator, where the temperature was 28.5 C, 


another was kept at room temperature, (229), and a third set was 


placed on a cold plate at a temperature of 17 C. and the off- 
Were 
spring allowed to develop at these temperatures, In facet 


number those which developed at room temperature differed but 
little from the parents, those whieh developed at 17°were 
decidedly higher, while those which developed at 28.5° C showed 
@ marked decrease in facet number. In this experiment, the 
electric current of the incubator was turned off for one and one 
half days so that the developing flies were at room temperature 
for that length of time. In the counts, the effects of this 
may be noted as about one ninth of the flies is much higher than 
the rest, the developmental period being nine days at a teme- 
perature of 28.5°C. The temperature of the cold plate was also 
allowed to rise to that of the room twice for about three hours 
each, so that the results from this experiment are somewhst less 
striking as regards the differences between high and low facet 


numbers. 


Part of the offspring of 4.1 and 4.2 was used as parents 
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in similar experiments (experiments 4.1, 4.2) only here there 


was no room temperature. The results obtained from all four 
sets are analagous to those obtained from experiment 4. Whether 
or not the facet number of the Fo flies is in any way affected 
by the temperature at which the Fy's develop is yet to be deter- 
mined although the following results and some of the other work 
would seem to indicate that the effect, if any, is slight. (See 


also experiment 5.1 and 5.2) 


The following experiment is the most conelusive as a high 
temperature of 29 and a low temperature of 17.5 were maintained 
throughout the time of experiment. The male flies developing 
at a low temperature showed an average facet number three times 

at high; the female flies developing 
as great as those developingaat a low temperature gave a facet 
number 4.7 times that of those developing at high. In the 
perents the difference between the averages of the sets was, in 
the males 2 and in the females 10, and in both males and females 
those having the highest facet average gave the lowest offspring, 
these heing the ones that developed at 29% The extreme 
variates (high, low) of the parents of the two sets are slightly 
greater in the case of those which developed at the lower tem- 
perature, but as the greater difference here is only eleven 
facets, and as the difference between the variates of the two 


sets of offspring is as great as 145, it is certain that selee- 


tion can play no very great role in determining the facet number 


of the offspring here noted. 
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A part of the offspring from experiment 5.1 was continued 
as a “hot™ line for five generations at 29 C. The fifth 
generation gave an average of 63, the females had an average of 
35; the males were lower and the females higher than the first 


generation of offspring of 5.1. 


In experiments 14, 15 and 17 the effect of temperature 
on the white bar-eye Drosophila may be noted, and the results 
are fully concurrent with the results obtained from the work on 
the red-eye. Experiment 18 also gives additional data on this 


question. 


The above four experiments were made in order to deter- 
mine the period of development when temperature was most 
effective. Is temperature effective throughout the larvel and 
pupal stages, or is its major effect confined largely to the 


early stages of development? To determine this, five bottles 


with parents were placed in an incubator (29° C) and the de- 


veloping files in the different bottles allowed to pass 
different fractions of their developmental period here. They 
were then removed to the cold plate at 15° C, or room tempera- 
ture (22° C), and allowed to complete their development at 
these temperatures. One bottle was kept on the eold plate 
throughout the period of development, and another was kept at 
299 C. Other removals to a lower temperature were made 4s 


follows: Number 2 after one-half day; number 3 when the larvae 
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were about one-third grown, (2-23 days); number 4, just before 
pupation had started; number 5 after the most of,larvae had trans- 
formed into pupae; and number 6 was kept at 29°, In experiment 
18, the change from room temperature (22°) to 29° was made, and 
instead of using white bar-eye flies, the red bar-eyes were used. 
As the parents were allowed to remain in the bottles for one day, 

| the length of time the developing flies were allowed to remain 

| at the initial temperature was reckoned from the beginning of that 
} day and not from the beginning, in order to give the mean time of 


development at that temperature for all the eggs laid during that 


day. 


In experiments 14 and 15 the effect of temperature is 


to be noted early in the larval period; in 17 and 18 which were 


changed from 29° to 22° and from 22° to 299 respectively the 

| effect of temperature is to be noted throughout the larval life. 

| In no ease was there any effect of temperature upon the facet 

i nuwaber of the flies after the pupae had been formed. The parent 
flies of the different six sets @iffered but little in facet 
number. In experiments 14, 15, and 17 each set of parents was 

| used once in each experiment. For instance, the parents of 
14.1, 15.3, and 17.2 were identical, ete. In experiment 18 the 


same parents were used throughout. (See Exp. 14, 15, 17, 18) 
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The nuaber of faeets per degree change in temperature 


varies from 5.2 to 8.9 with one exception, and is fairly constant. 
Following is a list of factors found by dividing the difference in 
facet averages by the difference in degrees temperature at whieh 


the flies developed. 


Experiment Temperature Facet F/degree 
difference difference 


123 males 229 == 270 26 
123 females 22 -=- 27 34 
males 17.5==- 22 32 
males 22--28.5 41 
females 17.5-= 22 61 
females 22-- 28.5 43 
males 17,.5== 29 L1i 
females 17.5== 29 100 


oeeeeee @ 
OwoOMmOe © Ww 


= 
DOMWCIHO WMH OH 


The relation between the facet number and a ten degree 
drop in temperature is also a very interesting one. Is the 
number of facets from two to three times as great with a ten 
degree drop centigrade? The following table gives the factor 
for facet increase per ten degree decrease C. 

Experiment Faetor Factor 

females 
5.5 
3.0 
369 
30k 


Average 5.5 


The relation of the area of the eye to facet number was 


found to be a constant within the range of error for flies with 
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an intermediate number number of facets. This constant has an 
average value of .685 for 43 individuals and was found by divid- 
ing the facet number by the area of the camera lucida drawing in 
1/100 sq. in. In flies with a small number of facets the 

facet area was restricted; in too large an eye the curved surface 
made it very difficult to obtain accurate areas. However the 
above shows that the ehange in facets is accompanied by a change 
in the size of the eye, and that there is no change in the size 


of facets. 


Acidity. But one experiment was completed on the effect 
of acidity of food and this gave no significant difference, 
although the differences in the food were greater than usual. The 
food of 11.1 was very acid in odor due to long fermentation, 
while no yeast was added to the food of 11.2 and consequently it 
developed no acid odor whatsoever. The date concerning this 


experiment are given below. 
Parents Offspring 
i a 11.2 a Og | 11.2 
68 102 63 62 S32 65 41 


In other experiments which were tried, the acidity was 


made stronger by the addition of glacial acetic acid. Mostly 


as Sai fheccavo ela »eteeoat To tedmein 
)@Bigia <é Savcd eew bas eter b! vided, So rot] 


) SE gateesd obice! etameo ent te sets 544 ed ‘sade. 3 ave 
ed¢ eteort 6 tedmpe flames a oth oolit al 


y 1 RA 


eeetwirs bev: off. oye ne eget ot , ortobeenet ‘enw eet 


@is tévowoh .snets efaissse wiaddo of tingkReaa qier a 
} Gagece 2 <d Sel aqmdocaa sl steost at epunde ent teat prone 


S2i¢ ect ni omnis on el otedé jar’ bos eye offs ‘to ae 


[ofaneso ear oe tte eco ¢ve pith toa 


,epnetwttibh sneastitagia on eva ehiy Soe bodt Bo Bees 


sfaret-aai? tolecty orew Woot of? af sosneszesteo eee cape 
: 
mee 


SGlinfaewses 4: wih tous sl §fos _tor- aapues bi 
eu 


@f Gizeacipention fae $. i ) Loot sis of bebbs Gaw thane one 
ei'? mninteonos Stat voortanw teho bhos of Baas 


ofed aeyls ete sneer 


sttetad 


bolwe erew ibid ofoontiefte <6 © 
olve0e lapels to coltibbsyend Ve tegaetee 


a2. 


the development proceeded through part of the pupal stage but no 
farther, the flies not emerging from their pupae cases. Here it 
is interesting to note, in connection with other work done on 


acidity, that the time of development is greatly lengthened in 


acid media. 
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1,2,3, males ia 


Stock at 
Parents Offspring F, Prom end of 

P exp. 
Cat no int eae ieOtaaek” 20.9) Zotal 
Dev. t 22 -(2102-25%)en- peer en-27 ----- 19°--210° 
No ind 11 10 8 29 3225 26 22 66 24 
Facet ave 105 112 106 108 85 86 77 82 26 164 
Errore 3 1.7 
High 149 164 126 164 162 178 140 178 14 202 
Low 77 86 84 x 39 45 36 36 41 112 
Coef var 20 41 


1,2,5, females 
Dif .of Stock at 
F. from end of 


Parents Offspring i Stock at 
end of 
Cat no a 2 3 Total 1 2 3 Total expe 


Deve, ¢ «= 9 = (219 --25% Jenne -2 2227S o---- = 19°--21° 
No ind i322 20 #8520350 30%.28 8 19 
Facet ave. 75 89 83 82 47 54 42 49 35 109 


100 127 98 88 102 86 


#4 62 65 43 #31 3O 26 26 aT 54 


Coef var 


14. 


q4,males 
| Parents Offspring Differences 
| Cat no. 4.1 4.2 4.5 Total 4.1 4.2 4.5 

17,.5%= 22°-- 
Dev. t. Ceca ea nae’ “22% 28.5°17.5 22 220° 28.5 
No. ind. 10 13 12 355 80 23 aL? 
| Faeet ave. 1355 1355 122 lel 860 153 121 32 41 
Error + SoS 54 26 
High 192 174 180 192. .u161 202 186 16 25 
Low 103.9%, 82, he 42 120 87 33 46 
Ceef var. 24.7 42.7 


4, females 


Ne, Te. ey me BP 63 18 25 

Faeet ave, 84 #75 76 79 45 149 88 61 43 
‘Brrer * | | 1.4 1.9 

High 120 109 113 120 83 188 128 60 45 
Lew 43 57 44 43 20 106 62 44 42 


Ceef,. var 23 19,5 
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Cat. no. 
Dev. t. 
No. ind. 
Facet ave, 
High 

Low 


4.1 
females 


No. ind. 
Facet ave. 
High 


Low 


Cat. no. 
Dev. T. 

No. ind. 
Average fF, 
High | 

Low 


4.2 females 
No. ind. 


Faeet ave. 
| High 


Low 


Parents 

4 AD) 412 
26.45° 28,.5° 
10 13 

89 72 


Parents 


4.21 4.22 


17,5° 17,5° 


a: 
158 151 
202 
128 


10 


Total 
28 .5° 
23 
79 
86 
43 


Total 
18#,5° 
24 
155 
202 
128 


18 


15. 

Offspring 
hdd. 4.18 
28.5° 17° 


Offspring 
21 = 


58 
94 
40 


Offspring 


421 4.22 
28,5° 17° 


Differences in 
facet ave, 
from parents 


17°-- 
28,5° | 


28 .5° == 
28,.5° 


Differenees in 
facet ave. 
from parents 


28 .5°--= 


28.5 17° <= 


28,5° 
30 
56 
5 


6S 

"8.85 
ae cf 
8S be 
er aL 
Bhs) ? 
& {I 
er 1 


HE assunciscT Lit 
«Sve 29081 
sInfiey mot 


on ODE : z ie 
"6.56 

of ré 
o do 

‘ ay 
Oe é6 
te Gb 
de Oe 

; ae ae © 


| Si,d,. hed | 
“VE "688 68% "S.MS °RLBR: a 
Fx: ne git ‘ 


a nk 
7 Cv So) Ce ra ni 
er eo ‘6 OE a 
air be eb 
oT or 
érr ea Ss, 

Scr $e av 
ans O2 16 
gndrye t30 


8.3 {8d Ce3IoTt S808 [Sot 


"TL 6,88 °S. SL “RVR Pee 
® rt bs re 4 
aac ae cor 6k. BEB ie 
ne aoe ant Bom 
eal {1 


Cat. no. 
Deve te 
No. ind. 
Bacet ave. 
Error ¢_ 
High 

Low 


Coef. var. 


5 females 


| Cat. no. 
| Dev t 
No ind 
Facet ave 
Error + 
High 

| Low 


Coef var 


Parents 

5.1 8.2 
22? .u22° 
10 10 


200 211 
90 80 
Parents 
5.1 Sen 
22° ee 
12 12 
97 87 
138 144 
34 53° 


506 
211 
80 
29 


Total 
ae" 
24 

92 
3.0 
144 
34 
25 


16. 


Offspring 


5el 


See 
17.5° 
64 


0D 3.0 
98 226 
34 74 
24 2265 
Offspring 
5el 5.42 
3: ain ly Pg 
71 75 
27 128 
0.6 1.5 
43 188 
16 83 
21 20 


Differences 
in faeet ave, 


ey eo? e=29° 


128 
40 


Difference 
in facet ave, 


£7 .5°e= 29° 


101 


145 
67 
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5.1 males 
Difference in 
Parents Offspring facet ave 
; from parents 
from 5.1 
offspring Ssil “S12 
Dev t 29° 29° 17° 29° pe fa 
No ind b 21 
Facet ave 51 133 5 127 
High 61 303 37 205 
Low 38 127 4 93 


5.1 females 


No ind 16 26 

| Facet ave 38 147 11 120 
High 55 235 12 192 
| Low oa 111 11 95 


Following counts are from three mote generations at 29° Ce- 


eontinuations of 5,11 line. 


Males Females 

Gen. no, 3 4 5 3 4 5 
Facet ave 42 56 63 35 44 35 
No ina ay i 55 g 25 52 
High 58 86 130 46 56 49 


| Low 32 45 31 28 25 20 
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Parents 14, 15 , 17. Developed at 27° C. 


Males 
Wad) ¢ 1408, 0 1463 
Cat belo 153 15.4 15°.5 
LT «kz 17.3 17.4 
No ind 16 14 15 
Facet ave 
Error + 
High 


Low 


14. Offspring-- 


Males | 


Cat no 


No das at 29° 


| Dev period das 


|No ind 
Facet ave 
Error # | 
|High 


Low 


Females 
No ind 
| Facet ave 
‘Error + 
| High 


Low 


19. 


215 


288 
147 


266* 


650* 
190 


41/4 61/2 
211/2 10 
6 37 
57 64 
2 264 
65 130 
52 45 
10 25 
56 56 
2.4 1.4 
84 86 
43 39 


-«Part of development at 29° --rest at 15° 


161 


20. 


15. Offspring=---Part of development at 29°--rest at 15°, 


Males 


Cat no 


No days at 29° 


Dev period days 


No ind 
Facet ave 
High 


Low 


Females 
No ind 
Facet ave 


High 


Low 


324 


15.2 


0 


115.2 


1/2 


17 

271 
402 
161 


18 
186 


253 
130 


15.3 
21/2 


47 
36 


21. 


Experiment 17 Part of accedaaeont at --rest at 22°, 
Males | 

Cat no ) 17.2 17.3 

No das at 29° 1/2 21/2 

Dev period das 12 12 12 11 gsife 6.1/2 
| No ind 31 6 5 45 25 25 
Facet ave 131 170 127 102 65 69 
Error + 269 7.4 8.1 24 3.6 245 
High 171 198 180 150 144 129 
| Lowl 102 125 96 356 32 42 
| Females 

|No ind a: .8 4 50 30 29 
|Facet ave 114 130 101 66 39 44 
|Error + 204 3,0 5el 205 1,0 1.0 
High 172 160 117 132 62 61 


Low 80 112 80 52 25 32 
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Experiment 18 Part of development at 22° -- rest at 29°. 
Red bar-eve. 


Males 

Cat. noe 13.4 18.1 
No. das. at 22° 9 lz2 all 
Dev. period das. 8 3/4 ll 3/4 Is 1/2 
No. ind. 9 14 

Facet ave. B9 

High 


Low 


Females 


No. ind, 


Facet ave. 
High 


Low 


Description of Plates. 
Plate I-- Exp. 4. Effect of temperature upon facet number. Ab- 
scissa shows facet number, ordinate,number of individuals in each 


class. Curve to the right shows individuals raised at 17.5; dote 


ted line, parents; curve at left, individuals raised at 28.5. 


Plate II-- Exp.5, Same as for 4. Curve at right, individuals 
raised at 17.5; dotted line, parents; curve at left, individuals 


developed at 29, 


Plate III-= Period of development at which temperature is most 
| effective. In 14, 15, 17, ordinates show facet averages of the 
| different sets, abscissas show the number of days each set was 
kept at 29° before being transferred to a lower temperature of 
15° for Expts. 14 and 15, and 22° for Expt:47, Figures at the 


top of graph show the number of individuals used in each average. 


Plate IV-- Relation of facet number to area of eye in white bar= 


Cye eo Distribution of forty-three cases around average repre= 


; sented by line. Camera lucida drawings of eye with facet number. 
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DISCUSS ION 


Effect of temperature on Facet Number. Observations 
upon wrieh the red and white bar-eye show that temperature is an 
important factor in determining facet number of the flies taken 
at random from a general population. Flies raised at a higher 
temperature, however, do not have a higher number of facets, but, 

1 on the contrary, the higher the temperature of development, the 
lower the facet number. An explanation which may be offered 
presupposes the existence of a chemical factor or determiner 
which acts as an inhibitor of facet formation and that, at a 

1 higher temperature, the speed of reaction is much greater than at 

} a lows" Then, according to Van Hoff's law, with an increase of 

10°C the speed of the reaction should be from two to three times 
as great and the number of facets one half to one third times as 

| large, and vice versa. An examination of the data shows that 
this is true. 

In the males with a 10°C decrease the facet average 

f is 2.6 times as great; in the females 5.5 times. Whether or not 
the high factor, 3.5, in the females 1g due to the fact that the 
bar-eye is a sex linked factor and the female receives two chromo- 
somes containing this factor, where the male receives but one is 

| a matter for speculation. Experiments are now in progress to 
determine whether the restraining factor is present in the full 


eye fly or not. 
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In ordinary banana food, acidity is probably a 
small factor in the regulation of facet number. By adding a 
weak acid, such as acetic, the time required for pupation was 
eonsiderably lengthened. However under such eonditions no flies 


hatched out and no counts were obtained. 


That it is not light which is the important factor 


is shown by the fact that the effect of temperature is very 


1 marked whether both sets are reared in incubators at different 


temperatures, or in well-lighted rooms at different temperatures. 
Whether or not dryness plays any part in the reguletion of facet 
number has not been decided although it is likely since there is 
no regular marked change in facet number as the food grows 


dryer, that moisture is not a very important factor. 


Period of development at which temperature is most 


effective. Because of the fact that such Diptera as Culex, 
Corethra, Simulium, Chironomous, Ceratopogan and Muscidae, the 
facets are formed during the larval period, it was expected that 
any effect that temperature might have would be confined to the 
larval stage of development. It was found that the temperature 
was most effective during the first part of the larval life, and 
that it had no effect whatsoever during the pupal period of 
development. That its effect is negative or less strongly 
marked during the later part of the larval life is probably due 


to the fact that fewer facets are formed at this time. 
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Summary. 


1. Temperature is an important factor in the determina=- 
tion of facet number in the bareeye of Drosophila. 
| 2. A lower developmental temperature results in a higher 
| facet number, and conversely a higher temperature results ina 
| lower facet number. 
3. With each 10° drop in temperature between 29° and 15°, 
the facet number is increased 2.6 times in the males and 5.5 tim 6 
in the females. 


4. The increase in facet number is directly proportional 


#to the increase in the area of the eye, and facet-size is there- 
| fore a constant. 
5. Light, amount of food, dryness and acidity, as they or- 
|dinarily occur in Drosophila work, are not important factors in 
| the determination of facet number in the bar-¢gye. 
6. Temperature is effective thruout the period of larval 
| deve lopment, but it’ isnot as effective in the later as in the 


i earlier part. 


This work was done under the direction of Dr. C.Zleny, and I 
iwish to express my thanks to him for his interest in the problem 


jana for his many suggestions while it was in progress. 
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(Containing record of counts.) 


Parents, 1,2,3. Offspring, 1,2,3. 
ol. g 
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78 42 
99 88 

103 43 
111 47 
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69 68 
82 
82 


59 
40 
50 
37 


(23) ° 


141 
125 
106 
138 
165 
13¢ 
156 


I, 


et ee ae 


SEL ‘8 - & 
{Lt ee Sa ae 
Sit pe &) ce 
TOL bb Bp aA TOL 
We ss eb vv ts * 
ee oh fh OD eg 
OO: éalt ad . : 


Sat Sar 
O31 Sol 
IL of 
Prod § tot 
éf4 3GL 
dL & fot 
SS Se lie 
SOL ar. : 
cat od 
+1. 
! 
-? &¥ 
SOr f¢ 
ut Oo; 
we 2 . 
ait OL of 
POL ; | 
fe ae 4 
re ve 
GE 
é: 
& 7s | 
i, 7 
} an 
{¢ a: 
ta P tel 
4 wal 
POY am 
. j) fel 
oe HOL 


<n - : —————— 
a = ss z 
2 ey 


a7 bs 
3 Bo 4 


y ce SW Oo: 
a Ce Oe Oe Ce Cy Oe Se 


= 


@ 
; 
v 


5 


a ¢ ¢ 
man 


fn 


SReeSb 28 
es 


OFFSPRING. 11 OFFSPRING. 11 


PARENTS )= 11 
Lé Ze 

135 63 69 27 62 . 42 
87 40 57 27 65 38 
"1 90 96 33 84 51 
110 83 59 32 62 40 
183 64 69 30 70 39 
103 5%: 39 & 42 
41 27 57 5S 
68 Pa) é1 53 
67 58 56 42 
63 26 62 59 
58 20 67 48 
63 26 70 5S 
68 32 61 62 
35 31 78 38 


2. 60 29 72 54 


Parents. 
14.1 
1543 
17.2 

of 2 

116 74 
102 104 
140 98 
127 444 
138 90 
101 46 
170 64 
146 49 
113 61 

93 85 

87 86 

82 68 

56 50 

116 72 
166 70 
114 107 
89 

44 

78 

719 

63 

68 

108 

62 

Parents 
14.2 


Parents 
14,3 
15.5 
Liat 

ch 
$0 38 
120 91 
113 116 
114 75 

84 81 

72 67 
109 71 
136 78 

75 57 

91 57 

97 69 

135 85 
131 83 
136 66 
84 69 
60 

76 

90 

90 

Parents 


14.4 


Parents 
14,5 
15.1 
17.6 

o 
98 45 
159 64 
152 38 
89 77 
134 86 
161 43 
82 84 
107 95 
108 87 
108 90 
98 70 
109 82 
90 
78 
76 
102 
72 
67 


Parents 
14.6 
L532 
17.1 

S x) 

102 TL 
94 58 
184 90 
90 84 
liz 92 
75 53 
98 68 
145 78 
105 67 
78 85 
81 53 
126 102 
95 95 
223 88 
125 80 
x 99 

y pil 

58 

75 

70 

76 

82 

40 
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200 268 
288 + @354 
366 635 
478 
510 
409 
508 
458 
405 
344 
300 
520 
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